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Specification 

1. Title of the device: FIRE EXTINGUISHER 



2. Claim 

A type of fire extinguisher characterized by the fact that it has a fire extinguishing 
cylinder filled with a fire extinguishing high-pressure fluid, a valve that normally closes said fire 
extinguishing cylinder, and a vibration sensing operating unit that is activated and opens said 
valve under a prescribed vibration energy due to an earthquake or the like. 
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3. Detailed explanation of the invention 

This device pertains to a type of fire extinguisher, which is set in a warehouse for 
combustible chemicals, etc. and which can sense a vibration due to an earthquake or the like to 
spray a fire extinguishing liquid so as to prevent occurrence of a fire hazard caused by 
combustion of said chemicals. 

In a warehouse for combustible chemicals, etc., when an earthquake takes place, the load 
shifts so that chemicals flow out and may be ignited. Depending on the types of stored chemicals, 
an explosion, generation of harmful gases, etc. may occurs as a secondary hazard. Although 
these are well known by the fire fighters, in case of an emergency, because the fire fighters do 
not know the type of chemicals stored in the warehouse, they usually perform a conventional fire 
extinguishing operation, and unexpected hazards may result. As an example, if the stored 
materials are sulfuric acid or metallic sodium, etc., water addition leads to generation of heat of 
dilution or reaction heat so that the fire becomes exacerbated. Consequently, according to the 
current Fire Law, for materials for which fire extinguishing is difficult, fixed type fire 
extinguishing equipment should be installed, and installation of fire extinguishing equipment for 
materials for which fire extinguishing is difficult is an obligation. 

* As an example, equipment that can sense heat and provide automatic notification or 
automatic fire extinguishing using sprinklers or the like is well known. However, such apparatus 
requires a power source and a wiring mechanism; yet if an earthquake occurs, it is impossible to 
i guarantee the power supply to each apparatus. Especially, for reactive chemicals, once ignited, 
chain reactions take place, so that the reaction, that is, the fire, cannot be extinguished even when 
said sprinkler or the like acts as the initial fire extinguishing operation. 

Also, for a forging factory, burners and other combustion devices are commonly used. If 
an earthquake occurs, even when the supply of fuel is terminated, combustion of the burners 
cannot be stopped immediately, so that the temperature of the atmosphere cannot be reduced 
immediately, and this may easily lead to a fire. 

The objective of this device is to solve the problems of the prior art by providing a type 
of fire extinguisher characterized by the following facts: when the vibrations of an earthquake or 
the like is detected, the valve of the fire extinguishing cylinder is opened, so that the fire 
extinguishing liquid is automatically sprayed onto said chemicals or other ignition source or 
combustion portion, so that the oxygen supply is cut off, the temperature is lowered, and 
secondary hazards due to fire and explosion, etc. can be prevented. 

In the following, this design will be explained in more detail with reference to an 
application example with reference to figures. 

Figure 1 is a diagram illustrating a case wherein this device is applied for a covering gas 
type fire extinguisher. (1) represents a fire extinguishing cylinder, that is, fire extinguishing 
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bottle. In bottle (1), liquefied carbon dioxide, liquid nitrogen or another high pressure fluid (2) is 
sealed. 

(3) represents a liquid feeding pipe set in bottle (1) vertically from the upper portion of 
the inner cylinder to the bottom. This liquid feeding pipe (3) is supported and fixed via coupler 

(5) on lid (4) applied on the upper portion of bottle (1). 

(6) represents a valve fixed and connected to said coupler (5). This valve (6) normally 
closes the feeding side flow hole of high pressure fluid (2) to be explained later. 

(7) represents a vibration sensing operating unit fixed on the upper portion of said valve 

(6) . Under the vibration energy of an earthquake or the like, said operating unit (7) opens the 
flow path of valve (6). Also, hose (8) is installed on the opening side flow hole of said valve (6), 
and, at the same time, horn (9) is joined to the tip of said hose (8) and facing the ignition source 
or combustion portion or the like. By spraying the high pressure fluid from the spraying opening 
of said horn (9), it is possible to prevent ignition, to remove heat and to lower the temperature in 
case of an earthquake. 

Also, (10) represents a pressure gauge set on the shoulder portion of bottle (1); and (1 1) 
represents a fixing band for bottle (1). Fixing bands (1 1) each have one end installed on a wall, 
Column or the like, and bottle (1) is supported in a quick connecting/disconnecting way by means 
of buckles (12). 

; > In the following, an application example of said valve (6) and vibration sensing operating 

Aiunit (7) will be explained with reference to Figure 2* 

In this figure, (20) represents the valve main body of said valve (6). Mounting hole (21) 
for mounting said hose (8) is formed in the lateral direction with respect to said valve main body 
(1) [sic; (20)]. At the same time, recession (22) is formed on the upper portion, and said coupler 
(5) is attached by screwing on the lower portion. Feeding side flow hole (23) connected to said 
coupler is provided, and through hole (24) is placed in the central portion connecting said 
recession (22) and flow hole (23).- In addition, said flow hole (23) and mounting hole (21) are 
connected to each other by means of fluid path (25). 

(26) represents a spool that is inserted in said through hole (24) and can go in/out of said 
recession freely. In the core portion of said spool (26), connecting hole (27) is formed, and, at the 
same time, said spool (26) is normally energized upward by means of spring (29) included 
between collar portion (28), which also acts as a seal and is formed on the outer periphery of the 
lower end of the spool, and coupler (5). When said spool (26) is positioned on the upper side by 
means of said spring (29), valve (6) is closed. When the tip portion of spool (26) is pressed to a 



[The operating unit is labeled (6) in Figure 2.] 
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lower position, fluid path (25) and feeding side flow hole (23) are connected by means of said 
connecting hole (27), so that valve (6) is opened. 

Vibration sensing operating unit (6) has the following constitution. As shown in Figure 2, 
(30) represents a case installed on the upper portion of said valve main body (20) by means of 
bolts (31), (31),...; (32) represents a working rod that goes through the center of case (30) in a 
free sliding way in the vertical direction. Its lower end protrudes into recession (22) of valve 
main body (20), and its lower end surface (32a) faces the tip portion of spool (26). 

(33), (33). . . represent plural supporting rods that are set on the periphery of said working 
rod (32) and have their lower end portions installed in a free rotating way on said case (30). Said 
supporting rods (33), (33). .. are energized inward, that is, towards working rod (32), by means 
of springs (34), (34)*, . . . , respectively. 

(35) represents a weight holding member that is supported in a free rocking way on said 
working rod (32) and has its horizontal posture maintained bymeans of said supporting rods (33), 
(33). ... On the upper portion of said weight holding member (35), weight (37) is carried in a free 
state via balls (36), (36)... 

(38) represents a supporting rod receptacle that is. supported in a free rocking way on said 

* working rod (32) and is engaged with said supporting rods (33), (33) to hold working rod (32) 

normally on the upper side. This supporting rod receptacle (38) is energized downward by means 
of spring (39) set on the top of said case (30). 

Also, (40) represents a ring for manual resetting that is set on the upper end of working 
rod (32) that protrudes from the top portion of case (30); (41) represents a protective cover of 
said ring (40); and (42) represents a level unit for reference setting installed on the top portion of 
said cover (41). 

In the following, operation of the fire extinguisher in this device will be explained. 

Said vibration sensing operating unit (7) is installed such that it works at seismic level 
5-7. Consequently, when an earthquake at a prescribed seismic level or higher takes place, 
vibration sensing operating unit (7) detects it, and working rod (32) is pressed by spring (39). As 
a result, spool (26) of valve (6) descends against the spring force of spring (29). Consequently, 
valve (6),is opened, and high pressure fluid (2) in bottle (1) goes through valve (6) and hose (8), 
and is sprayed from the spray opening of horn (9) towards the ignition source, combustion part, 
or the like. Said high pressure fluid (2) can effectively cover the periphery of the ignition source 
or the like and thus cut off the supply of oxygen, or it can dilute the oxygen, and at the same time, 
it expands rapidly, leading to a decrease in the temperature to cool the ignition source. As a 



* [Labeled (32) in Figure 2] 



JPSho50fl985]-50864 4 



result, ignition of the source due to vibration, etc. can be prevented, or the burning portion can be 
extinguished and cooled. 

In the aforementioned application example, a covering gas type fire extinguisher was 
explained. However, this device is not limited to this scheme. It may also be adopted for a foam 
fire extinguisher, evaporating liquid fire extinguisher, powder fire extinguisher, and various other 
types of fire extinguishers. The type of high pressure fluid contained in the fire extinguisher can 
be selected appropriately corresponding to the types of dangerous chemicals stored or the type of 
combustion part. Also, the following scheme is preferred: the spray nozzle of horn (9) can rotate 
under the pressure of said fluid. Consequently, the high pressure fluid for fire extinguishing can 
be scattered in a wider range. In addition, the device can be activated when heat is sensed. In this 
way, fire extinguishing or prevention of ignition can be performed even more reliably. In 
addition, this device can be modified into various forms as long as the gist of said design is 
observed. 

As explained above, the fire extinguisher of this device has a fire extinguishing cylinder 
filled with a fire extinguishing high pressure fluid, a valve that normally closes said fire 
extinguishing cylinder, and a vibration sensing operating unit that is opened under vibration 
. -energy due to an earthquake or the like. Consequently, when this device is set in a combustible 
chemical warehouse, the fire extinguishing high pressure fluid is sprayed on said chemicals if an 
• earthquake occurs. As a result, the oxygen supply is cut off and the temperature is lowered, and it 
as thus possible to prevent secondary hazards caused by fire, explosion, etc. due to impact, 
flow-out of chemicals, etc. Also, when the device is set at a site of combustion of ordinary 
combustible materials, it can immediately stop combustion and reduce the temperature of the 
atmosphere. Consequently, it can prevent extension of flames, combustion, etc. accompanying an 
earthquake. 

Brief description of the figures- -- — 

Figure 1 is a front view of a fire extinguisher of this device. Figure 2 is a cross-sectional 
view illustrating an example of the valve and vibration sensing operating unit. 

1 Fire extmguishing cylinder (fire extinguishing bottle) 

6 Valve 

7 Vibration sensing operating unit 
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Figure 2 
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SPECIFICATION 



Mechanism for Moving Rack Holders 

Claims 

A mechanism for moving rack holders, characterized in comprising a rack holder 1 that is 
movably supported in one direction, a rack holder 9 that is movably supported in one direction 
and that is placed apart from the first rack holder, a lever 1 8 supported by a fulcrum 20, a lever 
19 supported by a fulcrum 21, a pin for connecting these levers, and drive means for causing the 
rack holder 1 or 9 to move in the indicated direction, wherein one end of the lever 1 8 is linked 
with the rack holder 1 , and one end of the lever 20 is linked with the rack holder 9. 

Detailed Description of the Invention 

The present invention relates to an improvement for mechanisms used to move rack 
holders that support board-like objects in multiple levels and move these objects in a sequence. 

An example of a method used in microcomputer-assisted wire bonding systems involves 
storing data obtained as a result of sequentially measuring positions that correspond to an IC, 
LSI, or other semiconductor product with pellets on a lead frame, or storing data determined 
from the relationship between the lead frame, bonding pad, and the like. Wire bonding is only 
possible if there is a correspondence between both sets of data and the semiconductor product in 
the wire bonding step. 

In order for automatic wire bonding to be performed as described in the foregoing, the 
sequence of the loaded semiconductor products must be the same as the initial sequence once the 
position has been measured and unloading has been performed, as time-consuming work must 
otherwise be performed afterwards to replace the products, which can result in damage to the 
product or dislocation of the bonding positions of numerous products if the correct sequence is 
not preserved. 
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Mechanisms for moving the racks that hold the lead frames used in conventional 
bonding equipment in which the fixed positions of the pellets are not measured are constituted so 
that the racks are supported at both ends of an arm that is anchored in the middle, with one end 
moving up as the other end moves down in a seesaw motion. The position of the lead frame held 
by the rack on the loading side; i.e., the delivery side, is inevitably the exact opposite of the 
position of the lead frame held by the rack on the unloading side; i.e., the receiving side. 
Consequently, such mechanisms have been impossible to use in applications such as those 
described in the foregoing. 

Rack holders used for such applications must be configured so that the sequence of the 
lead frames is the same on the loader and unloader sides. The present invention provides a rack 
holder moving mechanism that can be used for such applications. 

A working example of the present invention shall be described hereunder with reference 
being made to the drawings. 

FIG. 1 is a front view showing the main components of the device pertaining to the 
present invention, which consist of a loading component A, an unloading component B, and a 
measuring component C. The unloading component A consists of a rack holder 1, shafts 2, 3 that 
provide support thereto, guides 4, 5 that support the shafts, and a cam device 5. The cam device 5 
consists of a cam 7 anchored to a shaft 6 and a cam follower 8 connected to the cam 7. The cam 
7 is designed so that the rack holder 1 will move in a stepwise manner by a distance equal to the 
number of grooves that are used to hold the lead frame. The cam follower 8 is anchored to the 
rack holder 1. 

A rack holder 9 of the unloading component B moves up and down while being 
supported by shafts 10, 1 1 and guides 12, 13 that support these shafts. 

A shaft 14 is designed to move up and down through guides 15, 16 in the middle of the 
rack holders 1 and 9. The grooves of levers 18, 19 engage with a pin 17 provided to the shaft 14. 
The lever 1 8 is supported by a fulcrum 20, and the lever 19 is supported by a fulcrum 21 . A 
roller is provided to the tip of the lever 19 and supports the rack holder 9, with the weight thereof 
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being transferred to the lever 18 via the pin 17 and applying pressure to the bottom surface of the 
rack holder 1 via the roller provided to the tip of the lever. 

The rack holder 1 rises in pitch increments together with the rotation of the cam 7, and 
this movement is transferred to the rack holder 9 via the lever 18, shaft 14, and lever 19. 

As shown in FIG. 2, grooves 23 into which lead frames or other products 22 are inserted 
are etched into rack holders 1 and 9 at a pitch interval of p and in a quantity only as great as the 
number n of products 22 to be inserted therein. The length of the measuring component C is the 
length of the product 22. The rack holder 9 is supported at a position that is only one pitch lower 
than the rack holder 1 . Consequently, the product 22 that has been inserted into the rack holder 1 
is moved to the measuring part C by a moving device, and rack holders 1 and 9 are raised one 
pitch by the moving mechanism when the product has been completely discharged from the rack 
holder 1. 

It is only when the rack holder 9 is supported at a position that is no more than one pitch 
lower than the rack holder 1 that the position will be at the same height as the measurement 
table, and the products 22 will be inserted into the grooves of the rack holder 9, which has been 
raised to the same position as the rack holder 1 by the moving device. The products in the rack 
holder 1 will then be similarly inserted in their proper sequence into the rack holder 9. 

In the device of the present invention, the pin 17 is used to centrally link levers 18, 19, 
which have fulcrums 20, 21. Therefore, when the rack holder 1 is raised one pitch by the cam 7, 
the rack holder 9 also moves correspondingly by only one pitch, thus not affecting the sequence 
in which the lead frames or other products are inserted into the rack holder 9. Consequently, no 
concerns are raised whatsoever with regard to replacing the lead frames, or to the lead frames 
being damaged or otherwise adversely affected as a result of the operation involved therewith. 

As has been described in the foregoing, the sequence of board-like products remains 
constant on both the loader and unloader sides, which enables the steps involved in computer- 
assisted semiconductor assembly or the like to be performed in an efficient manner. In a typical 
configuration, two levers are engaged as in the aforementioned embodiment, and slidably move 
with their respective centers acting as fulcra; however, a configuration involving four or more 
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levers slidably moving with their respective centers acting as fulcra can be used to further 
increase the distance between the loader and unloader sides. 

In addition to being widely used in the steps involved in the manufacture of lead frame- 
type semiconductor devices, the present invention can generally be applied to devices that store 
information on the products, hold the products in a holder, subsequently deliver the products in 
the sequence in which they are held, and perform treatments according to the stored information. 

Brief Description of the Drawings 

Figure 1 is a front view showing the essential components of an embodiment of the 
device of the present invention. Figure 2 is a descriptive diagram that depicts the state of product 
movement. 
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